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Question 1 (5 marks) 
A differential amplifier using a 600 µA emitter bias source uses two transistors 
whose scale currents Is differ by 10%. If the two collector resistors are well 
matched, determine the resulting input offset voltage.  
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Question 2 (18 marks) 
For the amplifier shown in Figure 1, transistors Q1 and Q2 are identical. 
Answer the following questions: 
a) Determine the quiescent points of transistors (VEC and IC for BJTs 
and VGS and ID for MOSFET) (6 marks) 
b) Determine the voltage gain 
𝑣𝑜𝑢𝑡
𝑣1−𝑣2
 (6 marks) 
c) Determine the input resistance (Rin) (3 marks) 
d) Determine the output resistance (Rout) ( 3 marks) 
Assume β=100, k’n(W/L)=2 mA/V
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Question 3 (20 marks) 
Apply the open-circuit time constant method and derive an expression for the 
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Question 4 (24 marks) 
For the circuit shown in Figure 3, answer the following questions:  
a) Determine the feedback type of the circuit (4 marks) 
b) Determine DC current values of each transistor (5 marks) 
c) Determine the voltage gain of the amplifier (10 marks) 
d) Determine the output resistance of the amplifier (5 marks) 
Assume  VDD=5 V, I=1mA . 
For two transistors:|λ|=0, K’n (W/L) =25 mA/V
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Question 5 (13 marks) 
For the circuit shown in Figure 4, determine the value of resistor R to 
provide the maximum output voltage swing for vout.  
Assume: 
 K’n (W/L) =25 mA/V
2 for M3 and M4. 
(W/L)3 and 4 =10  (W/L)1 and 2 
Vt=0.4 V and |λ|=0 V
-1 
 
Figure 4. 
 
